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(54) Title: AUTOMATIC INJECTORS 




(57) Abstract 

An automatic injector is disclosed having a body (I), a medicament chamber (19) defined in the body, a needle (1 1) held in 
a sheathed position within the body, releasable drive means (4) which when released drives the needle from its sheathed position 
to an unsheathed position, and expulsion means (5, 10) for discharging the medicament through the needle (11), characterised in 
that seal means (12) is provided at the forward end of the medicament chamber (19), and in that the expulsion means (5, 10) has 
an expulsion element (10) and the needle (1 1) is movable forwards in a seal-breaking phase of movement relative to the expulsion 
element (10) upon activation of the injector so as to pierce the seal means (12). Thus it is not the entire expulsion means (5, 10) 
plus needle (1 1) which moves forward tr> break the seal (12) and vent the medicament chamber (19), but only the needle (1 1). 
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1 

AUTOMATIC INJECTORS 



This invention relates to automatic injectors of 
the kind having a body, a medicament chamber defined in 
the body, a needle held in a sheathed position within 
the body, releasable drive means which when released 
drives the .needle from its sheathed position to an 
unsheathed position, and expulsion means for 
discharging the medicament through the needle. Such 
injectors will hereinafter be referred to as being 'of 
the kind set forth'. 

Automatic injectors of the kind set forth are 
known, for example from US 2 832 339 which shows an 
injector with a medicament chamber defined between the 
forward end of a sliding plunger, comprising the 
expulsion means, and the end of the body, the needle 
being housed in the medicament chamber in its sheathed 
position and being driven forward through a seal at the 
end of the body by the sliding plunger upon release of 
the drive means. In order to drive the needle forward 
the volume of the medicament chamber must be reduced. 

The seal of US 2 832 339 is relatively thick. . The 
drawings of US 2 832 339 show the medicament chamber 
full of liquid medicament, but this is not in fact 
true. In practice such arrangements where the volume 
of a liquid medicament chamber must be reduced in order 
to drive the needle forward some considerable way in 
order to break the seal invariably have a volume of air 
introduced into the medicament chamber during 
manufacture in order for the air to be compressed by 
the expulsion means initially so as to allow the needle 
to move forward and break the seal . This avoids the 
hydraulic lock which would otherwise occur if the 
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injector was really made in accordance with the 
drawings of US 2 832 339. 

Injecting air into the human body can be very 
dangerous. Injecting an air bubble into muscle tissue 
is not usually too catastrophic since the air is 
usually simply absorbed by the tissue. However, if an 
air bubble is injected into an artery the resulting 
embolism can cause death. In battlefield conditions 
where automatic injectors such as that of US 2 832 339 
find their main use the risk of injecting air is 
accepted in order to obtain a fast response to an 
immediate emergency, such as nerve gas attack cr the 
user bleeding from a bullet wound. In less extreme 
emergencies the risk of injecting air would counsel 
against using automatic injectors. 

It is an aim of the invention to alleviate at 
least some of the problems problems associated with 
automatic injectors of the kind set forth. 

According to the invention we provide an automatic 
injector of the kind set forth having seal means at the 
forward end of the medicament chamber, and in which the 
expulsion means has an expulsion element and the needle 
is movable forwards in a seal-breaking phase of 
movement relative to the expulsion element upon 
activation of the injector so as to pierce the seal 
means . 



Thus it Is not the entire expulsion means plus 
needle which moves forward to break the seal and vent 
the medicament chamber. 



Preferably the expulsion element has a relatively 
large cross-sectional area in comparison with that of 
the needle. 

Preferably the seal-breaking phase is an initial 
phase of operation of the injector and during a 
subsequent expulsion phase the expulsion element and 
needle move forwards together as the medicament is 
forced out of the medicament chamber. 

During the seal-breaking phase of movement of the 
needle a component of the expulsion means may move 
rearwardly so as to tend to increase the volume of the 
medicament chamber. 

Preferably the movement of the needle relative to 
the expulsion element in the seal-breaking phase causes 
little or substantially no decrease in volume of the 
medicament chamber ♦ 

The expulsion component may have an expulsion 
member movable relative to the expulsion element and 
engagable with the needle. 

The expuls.ion component may have second seal means 
which, when the needle is in its sheathed position, 
contacts a portion of the expulsion member, or of the 
needle, or a needle-carrying member, which is outside 
of the medicament chamber, said portion being moved 
forwards relative to the seal means during said 
seal -breaking phase of movement so as to be introduced 
into the medicament chamber. Said portion preferably 
has a cross-section which is not substantially greater 
than that of the more forward portions of the needle. 



WO 92/20388 



PCT/GB92/00846 



The expulsion member may be spaced from the rear 
end of the needle when the needle is in its sheathed 
position. 

The expulsion member preferably has a projecting 
portion which projects rearwardly beyond the seal means 
when the needle is in its sheathed position. The 
projection portion is preferably driven forwards 
relative to the expulsion element during the 
seal-breaking phase. 

The drive means may urge the needle, or the 
needle-carrying member, forwards automatically upon its 
release, preferably before also contacting and moving 
the expulsion element. 

There is preferably an inertial acceleration space 
between the drive means and the expulsion member, 
needle, or needle-carrying member (most preferably the 
projecting portion if it is provided) such that the 
drive means acquires momentum before striking the 
expulsion member, needle, or needle-carrying member, so 
that the movement of the needle during the 
seal-breaking phase is faster than in the expulsion 
phase. 

An embodiment of the invention will now be 
described by way of example only, with reference to the 
accompanying Figure which is a longitudinal cross 
section through an automatic injector in accordance 
with the invention. 

The injector comprises a body 1 of 
injection-moulded polystyrene containing a barrel 
liner 2 of F.E-P. ISO and a spring casing 3 of 
polystyrene. A stainless steel coil compression 



spring 4 is in the initial condition of the injector 
held in the compressed position, as shown in the 
drawing, by a collet 5 'made in two halves having at 
their tail ends detent teeth 6 engaging a latch ring 7 
seated in the end of the spring casing 3. A safety 
pin 8 of moulded nylon normally keeps the teeth 6 apart 
but when it is withdrawn they can be urged together to 
release the collet 5 by a short movement of an end 
cap 9 . 

This spring-restraining and release mechanism is 
known and is substantially the same as that disclosed 
in our European Patent Specification No. 0 361 668. 

In the initial, storage, condition of the injector 
a rubber piston 10 is slidably and sealing received in 
the liner 2 at a position about two-thirds of the way 
along the liner. An injection needle 11 having a 
needle disc 11' is slidably housed in the forward end 
of the liner 2. A drive pin 30' is slidably and 
sealing mounted in a central bore 13 of the piston 10. 

The rear end of the needle 11 abuts against the 
drive pin 30 (which is a separate component) , The 
drive pin 30 has a front face 31 which is provided with 
a slot 32* The needle 11 may have a degree of axial 
'play' and may move away from the pin 30 slightly. 

In the condition shown, the tip of the needle 11 
stops just short of a diaphragm seal 12 formed in a 
bush 12" which is held in the end of the barrel liner 2 
by an end cap 14. The end cap 14 also has a thin 
membrane or skin 15 covering the end of a hole 16 for 
the needle. 
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The tip of the needle 11 is received in a guide 17 
of HD polyethylene shaped as shown, with its outside 
fitting into the bush 12' and its inside a good sliding 
fit on the needle. At its inner end the guide has a 
convergent conical portion 18 which helps to lead the 
needle into the bore of the guide during assembly of 
the injector. The guide 17 may also have a thin 
membrane across its front. 

The space between the piston 10 and the seal 12 
contains the liquid medicament and forms a medicament 
chamber 19 which is in communication with an open hole 
in the needle provided at the rear end of the needle. 
The slot 32 ensures that the liquid medicament can 
still enter the rear end of the needle even when the 
needle is in engagement with the pin 30. Alternatively 
or additionally the side wall of the needle 11 may have 
a liquid entry hole. 

The forward ends 20 of the fingers of the collet 5 
are in the position shown disposed at the entry to the 
liner 2 and have a flat transverse piston-engaging 
face 21, an outer chamfer 22, and an inner chamfer 23. 
An air space 24 is provided between the ends 20 of the 
collet and the piston 10 . The air space extends for 
about a third of the length of the liner 2 . 

The drive pin 30 extends rearwardly beyond the 
piston 10 and has a projection portion 25 which 
projects into the air space 24 ♦ 

The medicament chamber 19 is full, or 
substantially full, of liquid. There is no relatively 
large air space in the chamber 19: it really is full of 
liquid. 



A further safety pull-ring 26 (shown in dotted 
outline) may be provided between the end cap 9 and a 
shoulder on the body 1 if desired. 

When the pin 8 is removed, and the further safety 
ring 26 removed if it is provided, the user places the 
front end of the injector against his body and presses 
on the end cap 9. The teeth 6 are urged towards each 
other and clear the ring 7 which releases the 
spring 4. The collet 5 is driven forwards by the 
spring, is guided by its chamfers 22 to enter, the 
liner 2, accelerates in the space 24 and acquires 
significant momentum before it hits the rear end of the 
pin 30. The liner 2 prevents the fingers of the collet 
from spreading out too much, and the chamfers 23 on the 
front ends 20 co-operate with a complementary 
chamfer 27 on the rear end of the projecting portion 25 
as the collet hits the pin. 

The pin 30 is jolted forwards relative to the 
piston 10, with the projecting portion 25 sliding 
forwards into sealing engagement with the bore 13. As 
it does this a portion of the pin 30' previously 
outside of the medicament chamber 19 is introduced into 
the chamber, and the front face 31 of the pin 30 urges 
the needle 11 forwards. The forward end of the 

needle 11 is driven through any seal that the guide 17 
may have, through the seal 12, and through the skin 15 
of the cap 14. As this is completed the faces 21 of 
the collet engage the rear of the piston 10 and drive 
the piston 10 and pin 30, forwards together, reducing 
the volume of the medicament chamber 19, expelling the 
medicament through the needle , and driving the needle 
into the user* 
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It will be appreciated that in the injector shown 
in the drawing the part of the pin 30' which is 
introduced into the medicament chamber is that part 
which is originally within the plunger 10. Thus no 
part of the pin 30' which is originally in the space 24 
comes into contact with medicament. This can be 
advantageous in keeping the medicament sterile. 

It will also be appreciated that since the 
medicament chamber 19 contains no air the injector is 
safer for use by inexperienced users since injecting 
into an artery no longer carries a high risk of 
creating an embolism. This enables our injector to be 
used In less immediately life threatening 
circumstances, for example diabetics may use the 
injector more safety. 

Since the pin is of very much smaller 
cross-sectional area . then the piston 10 problems 
associated with hydraulic lock due to the 
incompressability of the medicament are very much 
reduced in comparison with the arrangement in which the 
needle is in fixed relationship with the piston 10 and 
the entire piston has to be driven forward to pierce 
the seal and release the pressure in the medicament 
chamber - 

The pin may have the same cross-section as the 
needle 11 so that there is a minimum, or even 
substantially no, decrease in the volume of the 
medicament chamber before the end seal is broken. The 
embodiment described has pin 30 of slightly larger 
cross-section than the needle 11, and there will tend 
to be a very slight decrease in the volume of the 
medicament chamber before its seal is broken due to 
more of the wider pin 30 entering the medicament 
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chamber. However, this can be accommodated by the 
piston 10 sliding rearwardly slightly before the seal 
is broken (whilst at the same time the pin moves 
forwards) . 

This feature can even enable the pin to have a 
relatively large cross section since hydraulic lock can 
be avoided by the piston sliding rearwardly slightly 
into the air space 24. 

The automatic injector described with reference to 
the drawing is especially compact axially since it has 
its needle in the medicament chamber, instead of being 
externally attached to the medicament chamber. 

In an alternative embodiment the collet contacts 
the drive pin, or is closely spaced from it, when the 
injector is in its storage condition. It is not 
necessary for the collet to build up momentum before 
engaging the pin for the device to operate. 

A further modification has the needle 11 and 
pin 30 joined together as a single component. Whilst 
this is theoretically possible it is not our preferred 
arrangement. 
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CLAIMS 

1. An automatic injector having a body (1), a 
medicament chamber (19) defined in the body, a 
needle (11) held in a sheathed position within the 
body, releasable drive means (4) which when released 
drives the needle from its sheathed position to an 
unsheathed position, and expulsion means {5,10} for 
discharging the medicament through the needle (11)/ 
characterised in that seal means (12) is provided at 
the forward end of the medicament chamber (19), and in 
that the expulsion means (5,10) has an expulsion 
element (10) and the needle (11) is movable forwards in 
a seal -breaking phase of movement relative to the 
expulsion element (10) upon activation of the injector 
so as to pierce the seal means (12). 

2. An injector according to clain 1 in which the 
expulsion element (10) has a drive member (11") which 
is a separate component from the needle (11) and is 
movable relative to the expulsion element (10) so as to 
engage the needle (11) in use and drive it forwards, 

3- An injector according to claim 2 in which the 
drive member (11' J has a continuous smooth outer 
surface which is in sliding and sealing contact with 
the expulsion element (10) » 

4. An injector according to claim 2 or 3 in which the 
rear end of the needle (11) and the front face of the 
drive member (ll f ) make face- to- face contact during the 
seal breaking phase of movement, 

5. An injector according to any preceding claim in 
which the needle (11) has a rear end region provided 
with an aperture for liquid medicament to enter the 
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needle, the aperture being exposed to medicament when 
the injector is in its unactuated storage state. 

r 

6. An injector according to any preceding claim in 
which the forward end of the needle (11) is received in 
and guided by a needle guide (17) provided at the 
forward end of the body (1). 

7. An injector according to any preceding claim in 
which the movement of the needle (11) relative to the 
expulsion element (10) in the seal-breaking phase 
causes little or substantially no decrease in volume of 
the medicament chamber. 

8. An injector according to any preceding claim in 
which the expulsion element (10) has second seal means 
which, when the needle (11) is in its sheathed 
position, contacts a portion of drive member (11*) 
which is outside of the medicament chamber (19), said 
portion being moved forwards relative to the seal means 
during said seal-breaking phase of movement so as to be 
introduced into the medicament chamber (19). 

9 . An injector according to claim 8 in which said 
portion has a cross-section which is not substantially 
greater than that of the more forward portions of the 
needle ( 11 ) . 

10- An injector according to any one of claims 2 to 9 
in which the drive member (11 T ) has a projecting 
portion (25) which projects rearwardly beyond the seal 
means (12) when the needle is in its sheathed position. 

11. An injector according to claim 10 in which the 
projecting portion (25) is driven forwards relative to 
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the expulsion element (10) during the seal-breaking 
phase . 

12. An injector according to any one of claims 2 to 11 
in which the drive means (4) urges the drive 
member (ll f ) forwards automatically upon its release 
before -also contacting and moving the expulsion 
element (10) forwards. 

13. An injector according to any one of claims 2 to 12 
in which an acceleration space (24) between the drive 
means and the needle (11), or drive member {11')/ is 
such that the drive means (4) acquires momentum before 
striking the - needle, or drive member, so that the 
movement of the needle * during the seal -breaking phase 
is faster than in the expulsion phase. 

14. An injector according to any preceding claim in 
which the expulsion element (10) has a relatively large 
cross-sectional area in comparison with that of the 
needle (11) - 

15. An injector according to any preceding claim in 
which the seal-breaking phase is an initial phase of 
operation of the injector and during a subsequent 
expulsion phase the expulsion element (10) and 
needle (11) move forwards together as the medicament is 
forced out of the medicament chamber (19). 

16. An injector according to any preceding claim in 
which during the seal -breaking phase of movement of the 
needle a component (10) of the expulsion means (5,10) 
moves rearwardly so as to tend to increase the volume 
of the medicament chamber (19) . 
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17. An injector substantially as described and 
illustrated herein with reference to Figure 1 of the 
drawings . 
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